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International preliminary examination fee paid to USPTO (37 CFR § 
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Neither international preliminary examination fee (37 CFR § 1 .482) nor 

international search fee (3 7 CFR § 1 .445(a)(2)) paid to USPTO $ 1 000.00 

International preliminary examination fee paid to USPTO (37 CFR § 1 .482) 

and all claims satisfied provisions of PCT Article 33(2)-(4) $100.00 
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b.D 



i the amount of $_ 



t the above fees. 



Please charge my Deposit Account No. 1 3-3402 
A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to 
Deposit Account No. 13-3402. A duplicate copy of this sheet is enclosed. 



: Where an appropriate time limit under 37 C.F.R. §§1.494 or 1.495 has not been met, a petition to 
(37 C.F.R. §1. 137(a) or (b)) must be filed and granted to restore the application to pending status. 
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^<5£SS^njberconnection support for plate-like microcomponents 

The invention relates to an interconnection support for 
plate-like microcomponents. 

Plate-like microcomponents, such as micromixer s , micro- 
pumps, microvalves or the like, serve for carrying out 
chemical reactions with extremely small mass flow 
rates . The use of microcomponents enables precise 
temperature control and good mixing, enabling signifi- 
cantly more accurate process control at the same time 
as increased safety. 

The microcomponents usually consist of a plurality of 
plane-parallel plates lying one on top of the other 
which contain structures in their surfaces lying one on 
top of the other which are necessary for the requisite 
function. Owing to good thermal conductivity and struc- 
turability, these plates usually consist of silicon 
(silicon wafers) which contain in the interior a 
geometry matched to the function of the microcomponent . 
However, it is also possible to use other, chemically 
resistant materials matched to the use conditions. 



Hitherto, primarily individual microcomponents, usually 
with a plate-like design, have been employed and in 
each case provided individually with the inlet and 
outlet lines for liquid and gaseous components and - if 
necessary - with electrical connections. However, an 
essential aspect of the use of such microcomponents is 
connection to standard laboratory equipment so that the 
advantages of microsystems can be employed on a 
laboratory scale. 
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The object of the invention is therefore to provide an 
interface between microtechnology and laboratory tech- 
nology via which the microsystems can be adapted 
reliably and simply to standard laboratory equipment. 

This object is achieved in accordance with the inven- 
tion by an interconnection support for plate-like 
microcomponents having at least one support rail which 
is attached to a support plate and which has an 
insertion slot for the accommodation of an insertion 
edge of a plate-like microcomponent, with line 
connections which can be connected to associated 
connections in at least one outside of the plate-like 
microcomponent being provided in at least one of the 
two side walls of the insertion slot of the support 
rail . 

With this interconnection support, a mechanically 
stable mount is also created at the same time as a 
connection system. The connection system enables supply 
with reagents and the implementation of an electrical 
connection, for example for measurement technology, 
heating, cooling, etc. The microcomponents can be 
connected in a simple manner and exchanged easily. The 
use of a plurality of support rails on a common support 
plate makes it possible to achieve spatially compact 
accommodation of a plurality of plate-like micro- 
components. Universal connection technology of this 
type enables mechanically stable construction of micro- 
systems with standardized supply technology in an 
extremely small space. 

According to a preferred embodiment of the invention, 
it is provided that at least one of the side walls of 
the insertion slot has at least one threaded hole for 
the accommodation of a screw connection, which can be 
screwed against the associated outside of the plate- 
like microcomponent. This simultaneously achieves leak- 
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proof connection of the microcomponent to the screw 
connection and at the same time reliable fixing of the 
plate-like microcomponent in the support rail. 

In order to ensure precise and reliable alignment of 
the plate-like microcomponent in the support rail, it 
is provided, in a further embodiment of the inventive 
idea, that, at one end of the insertion slot, a spring 
is arranged which acts in the longitudinal direction of 
the slot and by means of which the plate-like micro- 
component can be pressed against a centring stop at the 
other end of the insertion slot. 



Electrical contact surfaces which can be brought into 
contact with associated electrical contacts of the 
plate-like microcomponent are arranged between the 
threaded holes or in the opposite side wall of the 
insertion slot. An electrical connection as is in many- 
cases necessary for measurement sensors in the micro- 
component, for heating, cooling or similar purposes, is 
thus formed at the same time. 



In a further refinement of the inventive idea, it may 
be provided that the support rail is connected to a 
connection rail which extends perpendicular to the 
support plate and has an insertion slot for the 
accommodation of a further insertion edge of the plate- 
like microcomponent, with line connections which can be 
connected to associated connections in at least one 
outside of the plate-like microcomponent being provided 
in at least one of the two side walls of the insertion 
slot of the connection rail. 



The connection rail rising vertically from the support 
rail offers firstly the possibility of providing 
further line connections there; secondly, this connec- 
tion rail forms a stable mount for the inserted plate- 



WO 00/31422 



- 4 - 



PCT/EP99/08821 



like microcomponent, enabling other mounts and fixings 
to be omitted. 

Further advantageous embodiments of the inventive idea 
are the subject-matter of further sub-claims. 

Illustrative embodiments of the invention are explained 
below in greater detail and are shown in the drawing, 
in which, in each case in perspective view: 

Fig. 1 shows an interconnection support for plate-like 
microcomponents with a support rail attached to a 
support plate, 

Fig. 2 shows an interconnection support with additional 
connection rail, and 

Fig. 3 shows an interconnection support with a 
connection holder separated from the support rail. 

The interconnection support shown in Fig. 1 serves for 
the accommodation of a plate-like microcomponent 1. A 
support rail 2, consisting, for example, of plastic, is 
attached to a support plate 3 . The support rail 2 has a 
longitudinally extending insertion slot 4, into which 
the plate-like microcomponent 1 can be inserted by 
means of a base strip 5. The base strip 5 is limited by 
lateral cut-outs 6, which butt against the ends of the 
insertion slot 4 and thus ensure precise definition of 
the insertion depth. 

A spring 7, for example a leaf spring, which acts in 
the longitudinal direction of the insertion slot 4, is 
arranged at one end 4a of the slot and presses the base 
5 of the plate-like microcomponent 1 against a centring 
stop 8 at the other end 4b of the insertion slot 4 . 
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A plurality of threaded holes 10 which extend 
transversely to the plane of the plate-like micro- 
component 1 and are each intended for the accommodation 
of a screw connection 10a, through- which liquid or 
gaseous substances are fed to or discharged from the 
microcomponent 1, are provided in one side wall 9 of 
the insertion slot 4 . After insertion of the 
microcomponent 1 into the insertion slot 4, the screw 
connections are screwed against the microcomponent 1 
and thus pressed against connections 11 in the outside 
la of the plate-like microcomponent in a leak-proof 
manner . 

Electrical contact surfaces 13, for example contact 
springs, are arranged in the side wall 12 of the 
insertion slot 4 which is opposite the side wall 9 and 
come into contact with associated .electrical contacts 
14 on the facing outer surface lb after insertion of 
the microcomponent 1 and serve for electrical connec- 
tion . 

The illustrative embodiment in accordance with Fig. 2 
differs from the illustrative embodiment in accordance 
with Fig. 1 essentially through the fact that the 
support rail 2 is connected to a connection rail 15 
which extends perpendicular to the support plate 3 and 
likewise has an insertion slot 16 for the accommodation 
of a further insertion edge 17 of the plate-like micro- 
component 1 . 

In the illustrative embodiment in accordance with 
Fig. 2, only the threaded holes 10 for the accommoda- 
tion of the screw connections 10a are provided in the 
support rail 2 connected to the support plate 3. The 
electrical contact surfaces 13 described are only 
arranged in the connection rail 15 and serve for the 
connection of electrical leads 18 . 
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The illustrative embodiment in accordance with Fig. 3 
differs from the illustrative embodiments described 
above essentially through the fact that a connection 
holder 19, which is separated from the support rail 2, 
which again has only the threaded holes 10 here, has an 
accommodation slot 20 for an edge 21 of the plate-like 
microcomponent 1. The electrical contact surfaces 13, 
which are in contact with the associated contacts 14 of 
the plate-like microcomponent 1, are arranged in the 
first side wall 20a of the accommodation slot 20. 

The connection holder 19, which may also be connected 
or attached to the support plate 3 in a suitable 
manner, additionally fixes the accommodated micro- 
component 1 or a plurality of such accommodated micro- 
components 1 . 

In all the illustrative embodiments shown, a plurality 
of microcomponents 1 can be accommodated by the 
arrangement of a plurality of support rails 2 on a 
common support plate 3. Thus, multistep or even 
parallel reactions can be carried out in an extremely 
small space by connecting a plurality of micro- 
components 1 in series . 
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Patent Claims: 

1. Interconnection support for plate-like micro- 
components having at least one support rail (2) which 
is attached to a support plate (3) and which has an 
insertion slot (4) for the accommodation of an 
insertion edge (5) of a plate-like microcomponent (1), 
with line connections (10, 10a, 13) which can be 
connected to associated connections (11 14) in at least 
one outside (la, lb) of the plate-like microcomponent 
(1) being provided in at least one of the two side 
walls (9, 12) of the insertion slot (4) of the support 
rail (2) . 

2. Interconnection support according to Claim 1, 
characterized in that at least one of the side walls 
(9) of the insertion slot (4) has at least one threaded 
hole (10) for the accommodation of a screw connection 
(10a), which can be screwed against the associated 
outside (la) of the plate-like microcomponent (1) . 

3,. Interconnection support according to Claim 1, 
characterized in that, at one end (4a) of the insertion 
slot (4), a spring (7) is arranged which acts in the 
longitudinal direction of the slot and by means of 
which the plate-like microcomponent (1) can be pressed 
against a centring stop (8) at the other end (4b) of 
the insertion slot (4) . 

4. Interconnection support according to Claim 2, 
characterized in that electrical contact surfaces (13), 
which can be brought into contact with associated 
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electrical contacts (14) of the plate-like micro- 
component (1), are arranged between the threaded holes 
(10) or in the opposite side wall (12) of the insertion 
slot (4 ) . 

5. Interconnection support according to Claim 1, 
characterized in that the support rail (2) is connected 
to a connection rail (15) which extends perpendicular 
to the support plate (3) and has an insertion slot (16) 
for the accommodation of a further insertion edge (1?) 
of the plate-like microcomponent (1), where line 
connections (13) which can be connected to associated 
connections in at least one outside of the plate-like 
microcomponent (1) are provided in at least one of the 
two side walls of the insertion slot (16) of the 
connection rail (15) . 

6. Interconnection support according to Claim 5, 
characterized in that the support rail (2) has the 
threaded holes (10) for the accommodation of the screw 
connections (10a) , and the connection rail (15) has 
electrical contact surfaces (13) . 

7. Interconnection support according to Claim 1, 
characterized in that a connection holder (19) which is 
separate from the support rail (2) has an accommodation 
slot (20) for an edge (21) of the plate-like micro- 
cpmponent (1), and in that electrical contact surfaces 
(13), which can be brought into contact with associated 
contacts of the plate-like microcomponent, are arranged 
in at least one side wall (20a) of the accommodation 
slot (20) . 
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